This paper examines how ownership concentration influences the relation between stock liquidity and asset liquidity. Liquid assets reduce uncertainty of assets in place and hence improve stock liquidity. However, liquid assets are less costly to turn into private benefits compared to other assets. Therefore, liquid assets may result in increasing the uncertainty of assets in place rather than reducing it. In this paper we examine the impact of asset liquidity on stock liquidity conditional on a company's ownership structure using the context of Jordan. Jordanian companies listed in the ASE are mostly characterized by highly concentrated ownership. In the absence of investor protection, concentrated ownership allows shareholders with large ownership stakes to exercise control over the firm and hence may result in increasing the uncertainty of assets in place. The uncertainty regarding the usage of liquid assets in cash-rich firms leads to greater uncertainty regarding the firm's cash flows and hence lower stock liquidity. The findings of this study show evidence that as ownership concentration increases asset liquidity becomes negatively related to stock liquidity.
INTRODUCTION
This paper examines the relation between asset liquidity and stock liquidity using a sample of firms listed on the Amman Stock Exchange (ASE). Specifically, it examines if the liquidity of a firm's assets carries to the liquidity of the financial claims on those assets. Liquid assets reduce the uncertainty of assets in place and hence improve stock liquidity (Gopalan et al., 2012) . However, the extant literature assumes that the interests of the firm's agents are aligned and therefore a firm determines its liquid assets such that the value of the firm, through improvements in its stock liquidity, is maximized (Gopalan et al., 2012) . In this study, we relax this assumption by looking at how ownership concentration affects the relationship between asset and stock liquidity. Specifically, we argue that excess liquid assets increase the scope of large shareholders' discretion and hence may result in increasing the uncertainty of assets in place rather than reducing it. Therefore, we expect that the sensitivity of stock liquidity to asset liquidity is negative for companies with concentrated ownership.
To the best of our knowledge this is the first study to examine whether and how ownership concentration influences the relationship between asset and stock liquidity.
The literature on the impact of a firm's investment choices on stock liquidity is only recent with a small number of papers examining this issue (Gopalan et al., 2012; Chen et al., 2013; and Charoenwong et al., 2014) . Gopalan et al. (2012) formalize a theoretical model that shows how managerial investment decisions can affect stock liquidity by converting liquid assets into illiquid ones. The authors hypothesize that more cash lowers valuation uncertainty associated with assets in place, and therefore more cash improves stock liquidity. This is consistent with the argument that liquid assets, such as cash and its equivalents, are subject to less information asymmetry and hence are easier to value than other assets such as fixed assets and growth options (Kothari et al., 2002 and Aboody and Lev, 2000) . Therefore, firms with higher level of asset liquidity are expected to have lower valuation uncertainty and hence higher stock liquidity. Gopalan et al. (2012) find that for a panel data of all Compustat firms during the time period and after controlling for determinants of stock liquidity, there is a positive and significant relationship between the alternative measures of asset liquidity and those of stock liquidity. Charoenwong et al. (2014) report international evidence in 47 countries that supports the finding in Gopalan et al. (2012) of a positive impact of asset liquidity on stock liquidity. In addition, Chen et al. (2013) use the methodology in Faulkender and Wang (2006) to study the variation of the value of corporate liquid assets with that in stock liquidity. They find that excess returns are positively related to cash holdings and that the value of liquid assets increases for illiquid firms.
However, this study proposes that asset liquidity affects stock liquidity negatively when a firm's ownership structure is taken into account. Free cash flows increase managers', and by extension large-controlling shareholders', power due to the existence of more resources under their control (Jensen, 1986 ). In addition, it is less costly to turn liquid assets into private benefits compared to other assets (Myers and Rajan, 1998) . Therefore, and in the absence of investor protection, large shareholders have incentives to appropriate cash holdings. The greater uncertainty over the usage and redeployment of cash and liquid assets entails greater uncertainty over the firm's future cash flows (Charoenwong et al., 2014) . Traders anticipate this uncertainty of cashrich firms controlled by large shareholders and therefore trade their stocks at a premium.
The direction of the relation between asset liquidity and stock liquidity, therefore, can be resolved empirically. In this paper, we examine this relation empirically using a sample of Jordanian nonfinancial firms listed in the ASE during the period 2001-2012. The dependent variable in our analysis is stock (ill) liquidity. To test our proposition, we employ different alternative measures of stock illiquidity and another measure of stock liquidity. The measures of stock illiquidity are: the implicit bidask spread proposed by Roll (1984) as estimated by Hasbrouck (2009) ; the proportion of zero trading days proposed by Lesmond et al. (1999) ; and the illiquidity measure proposed by Amihud (2002) . Moreover, we employ the turnover ratio which is a measure of stock liquidity (Brennan et al., 1998; Datar et al., 1998; Chordia et al., 2001 ; and Avramov and Chordia, 2006) . We follow Gopalan et al.'s (2012) methodology to construct the asset liquidity measures and we modify these measures to take into account short-term debt. Finally, we employ a set of control variables based on the empirical work on the determinants of the liquidity of individual assets (Demsetz, 1968; Tinic, 1972; Branch and Freed, 1977; Stoll, 1978; and Easley et al., 1987) .
The main independent variable of interest in this paper is asset liquidity. The measurement of asset liquidity for the purposes of this study's empirical analysis follows closely the approach discussed in Gopalan et al. (2012) . In order to construct the asset liquidity measures we rank a firm's assets based on their degree of liquidity and assign to each asset class a liquidity score between zero and one. Then, for each firm we compute a weighted average of the liquidity scores across the different asset classes. The weights are based on the proportion of each asset class scaled by the lagged value of total assets. As we will explain in details in the methodology section, we define three alternative measures of asset liquidity by varying the liquidity scores assigned to each asset class in the initial step. In addition, we propose another measure of asset liquidity based on the idea that investors take into account net cash position, cash minus short-term liabilities, when they assign a value to the firm's stock.
In our analysis, we control for variables that have been documented to affect stock liquidity in the literature. We include firm fixed effects to control for unobservable firm characteristics that affect stock liquidity. To test if our results are robust to controlling for endogeneity, we employ System Generalized Method of Moments (System-GMM) estimator proposed by Arellano and Bond (1991) . Our initial findings show inconsistent evidence of a positive relation between asset liquidity and stock liquidity in the ASE. However, we obtain more consistent results when we introduce the interaction term between asset liquidity measures with the ownership concentration measure. The results show, in about half of our specifications, that asset liquidity measures are negatively and significantly related to illiquidity measures and positively and significantly related to the liquidity measure. These results indicate that asset liquidity is positively related to stock liquidity. The results also show that the interaction term is positively related to stock illiquidity measures and negatively related to the stock liquidity measure indicating that liquid assets in companies with (without) large shareholders reduce (enhance) stock liquidity.
This result indicates that investors believe that excess cash in companies with large shareholders increase the scope of large shareholders' discretion which leads to greater uncertainty about future assets and hence lower stock liquidity. Therefore the sensitivity of stock liquidity to asset liquidity is negative for companies with high concentrated ownership.
Stock liquidity is an important field of study as liquidity is in itself a reduction in the cost of trading and an indicator of the degree of stock market development (Demirgüç-Kunt and Levine, 1996) . In addition, the extant evidence shows that an increase in stock liquidity increases firm value by reducing its cost of equity (Amihud and Mendelson, 1986) . However, there is little evidence on the impact of corporate investment decisions on the liquidity of stocks and virtually no evidence from the ASE. This research aims to fill this gap by studying whether and how the composition of firm assets of companies listed on the ASE influence their stock liquidity. Therefore, this study extends the US evidence presented in Gopalan et al. (2012) and the international evidence presented in Charoenwong et al. (2014) . More importantly, this study contributes to the extant literature by providing the first evidence on the influence of ownership structure on the relationship between stock and asset liquidity. We find that in firms with large shareholders the sensitivity of stock liquidity to asset liquidity is negative. Overall, our findings indicate that ownership structure is an important determinant of the asset-stock liquidity relation.
The rest of the paper is organized as follows. The next section presents the literature related to the measurement of stock liquidity and asset liquidity. Section 3 presents the research model and data is described in Section 4. Results and analysis are discussed in Section 5 and the conclusion is presented in Section 6.
VARIABLE MEASUREMENT

Liquidity Measurement and Determinants
The literature suggests several variables that capture the stock liquidity. These variables are explained next.
Bid-Ask Spread
The bid-ask spread is the most popular measure of liquidity and is widely used to measure liquidity in the market microstructure literature (e.g. Amihud and Mendelson, 1986; Chordia et al., 2000; and Venkataraman, 2001 among others). Moreover, the bid-ask spread reflects three cost components: order processing costs, inventory costs, and information asymmetry costs. However, it is deemed a noisy measure, because large trades have a tendency to happen outside the spread and small trades have a tendency to happen inside the spread (Brennan and Subrahmanyam, 1996) . According to the data availability, we calculate this measure and construct individual firm spread using daily data. This measure is computed in two stages. First we calculated a firmspecific quoted bid-ask spread and a proportional quoted spread, which is the quoted bid-ask spread divided by the midpoint of the quote for stock i in day t as follows:
where, askit is the ask price for stocki at dayt, bidit is the bid price for stocki at day t. Then, the average individual stock's quoted spread and proportional quoted spread is computed each year to construct a yearly liquidity series. The yearly liquidity series of quoted spread and proportional quoted spread is computed as follows:
where, Ni is the number of trading days in a given year of stock i. Lesmond et al. (1999) suggest a stock illiquidity measure derived from daily stock returns. Stock illiquidity measure called the Zero Proportion, is the proportion of trading days with zero returns for stocki during a year to the total trading days in a given year:
Zero Proportion of Trading Days
= ℎ (5)
Price Impact
The price impact (known as Kyle's lambda) is utilized as a proxy for liquidity in order to capture the depth dimension of liquidity which is the mean of the market's ability to absorb and execute large orders with a low price impact. We measure the price impact through illiquidity ratio, which is defined as the ratio of daily absolute stock returns over the trading value as proposed by Amihud's (2002) . It can be interpreted as the daily price response associated with one dollar of trading volume, which is the opposite of the liquidity ratio that is used in the market microstructure literature (such as Cooper et al., 1985; Berkman and Eleswarapu, 1998) . The main feature of this measure over other different measures of liquidity is that it requires just daily data to be computed and can be utilized to construct a series that could span a long time period. This measure is first calculated for each stock in the sample, that is, the price impact for stock i at day t is given as follows:
where, Rit is the return for stock i at day t and TValueit is the trading value for stock i at day t. Then, the average of the individual stocks' price impact is computed each day to construct a yearly liquidity series as follows:
where, Ni is the number of trading days in a given year of stock i.
Trading Activity
Trading activity measures are widely accepted among researchers (see Brennan et al., 1998; Datar et al., 1998; Chordia et al., 2001 ; Avramov and Chordia, 2006 among others) because they are highly associated with the bid-ask spread and other measures of liquidity. We define the turnover ratio as the product of the division between the trading value and the market capitalization. Using daily data on this measure we construct an individual firm turnover ratio by computing the average individual stocks' turnover ratio as follows:
where, TValueit is the trading value for stock i at day t, MVit is the market capitalization for stock i at day t, and Ni is the number of trading days of stock i.
Asset Liquidity Measurement
The major independent variable in our study is asset liquidity. We follow Gopalan et al.'s (2012) methodology to construct asset liquidity measures. For a given firm, we rank its asset classes based on their degree of liquidity and assign a liquidity score between zero and one to each of them. Second, we calculate a weighted average of the liquidity scores across the different asset classes for each firm. The weights are based on the proportion of each asset class scaled by the lagged value of total assets. Depending on the liquidity scores assigned to each asset class in the first step, this methodology yields three alternative measures of weighted asset liquidity (WAL) score for each firm, explained next.
WAL1
The WAL1 measure is crude and assumes that assets other than cash have no liquidity. We then calculate WAL1 as follows:
In addition, we modify 1 , into two ways as follows:
where, bank debt and loans refer to short term maturity bank debt and short term maturity loans. This modification takes into account the practice among Jordanian firms to borrow in the short run as a mean of cash management. Firms subject to sudden cash shortages borrow from banks using credit lines or delay payment to their suppliers. This practice in essence turns short-term debt into negative cash.
WAL2
We assign a liquidity score of one to cash and cash equivalents and 0.5 to non-cash current assets because non-cash current assets are the second most liquid assets after cash. All other assets are assigned a score of zero. We calculate WAL2 as follows:
WAL3
The third weighted asset liquidity WAL3 measure looks further into long-lived assets. Long-lived assets can be classified into tangible and non-tangible assets. We assign a liquidity score of one to cash and cash equivalents, 0.75 to non-cash current assets, 0.5 to tangible fixed assets, and zero to non-tangible assets. We then compute WAL3 as follows:
STUDY METHODOLOGY
The aim of this study is to examine the relation between asset liquidity and stock liquidity using a sample of Jordanian firms. In addition, we condition the relation between asset liquidity and stock liquidity on the level of ownership concentration. To examine these relations we empirically test the following equation:
where, ( ) are our measures of illiquidity/liquidity which include: the quoted spread, proportional spread, proportion of zero trading days, price impact and finally turnover ratio; are our measures of asset liquidity; Largest represent the sum of the percentage ownership of the largest three shareholders owning 5% and more; Largest × is our main variable of interest that represents the interaction between ownership concentration and the measures of asset liquidity; Χ is a vector of control variables that includes the firm's size, MTB ratio, firm's profitability and price inverse. Following Stoll (2000) and Charoenwong et al. (2014) we include the following control variables. We include MV, defined as the log of total market capitalization, to control for the firm's size effect. We include market to book ratio (MTB) to control for growth opportunities. In addition, we include return on assets to control for the firm's operating performance. We also include the inverse of the stock price to control for the discrete tick size effect. The Operational definitions of the variables discussed so far are presented in Table 1 . Equation 14 is estimated using two alternative models: fixed (within) effects and System-GMM. The fixed effect (within) model deals with unobservable firm-specific effects νi, which, change across firms but is fixed for a given firm through time (Wooldridge, 2002) . However, asset liquidity and stock liquidity are likely to be endogenous as firms with growth opportunities may have high asset liquidity and stock liquidity (Gopalan et al., 2012) . Failing to control for this source of endogeneity will lead to biased estimators. To deal with this issue we employ the System Generalized Method of Moments (GMM) estimator proposed by Arellano and Bond (1991) . This procedure uses lagged values to instrument for asset liquidity and estimates the regression using the GMM procedure. The differences between ask price and bid price. Proportional Spread
The quoted bid-ask spread divided by the midpoint of the quote.
Zero
The proportion of trading days with zero returns to total trading days in a given year. Price Impact
The impact of order flows on prices calculated as a ratio of absolute return to trading value.
Turnover Ratio Turnover measure of trading activities, which is calculated by dividing trading value over the market capitalization.
WAL1
A measure of asset liquidity that assigns a liquidity score of one to cash and cash equivalents multiplied by a weight equal to the proportion of cash and cash equivalents scaled by the lagged value of total assets. WAL1A
A measure based on WAL1 but that deducts short term bank debt from cash. WAL1B
A measure based on WAL1 but that deducts short term debt from cash.
WAL2
A measure of asset liquidity that assigns a liquidity score of one to cash and cash equivalents and 0.5 to non-cash current assets and zero score to all other assets. Each score is multiplied by a weight computed as the proportion of each asset class scaled by the lagged value of total assets.
WAL3
A measure of asset liquidity that assigns a liquidity score of one to cash and cash equivalents, 0.75 to noncash current assets, 0.5 to tangible fixed assets, and zero to non-tangible assets. Each score is multiplied by a weight computed as the proportion of each asset class scaled by the lagged value of total assets. Largest
The percentage of shares held by the largest three owners who hold 5% or more of outstanding shares. Size
The logarithm of total market capitalization (MV).
MTB
Market to book value ratio (MTB) defined as book value of total assets minus book value of equity plus market value of equity divided by book value of assets. Profitability
Earnings before interest and tax (EBIT) divided by total assets. Price Inverse
The inverse of the closing price. Table 3 . Correlation Matrix 
DATA DESCRIPTION
RESULTS AND ANALYSIS
To begin our empirical analysis we test whether on average there is a positive or a negative relation between asset liquidity and stock liquidity by estimating a fixed effects model as specified in equation 1. In order to account for the impact of other variables we estimate the relation between asset liquidity and stock liquidity including a set of control variables. We don't report the estimation results using the variable WAL1B to save space, however, the results are qualitatively similar to ones using WAL1A. We employ the 20 different combinations of asset liquidity and stock liquidity measures. Since four measures of stock liquidity, namely quoted spread, proportional spread, zero ratio and price impact, are in fact measures of stock illiquidity the sign of the relation between asset liquidity and stock liquidity is opposite to the sign of the coefficient. However, the turnover ratio is a measure of stock liquidity and hence the sign of the relation between asset and stock liquidity is similar to the sign of the coefficient. We report the results of the base model in Table 4 (See page 55).
Each column in Table 4 reports the estimation result using an alternative measure of (ill) liquidity. Each five columns in Table 4 report the estimation results for a different measure of asset liquidity: WAL1; WAL1A; WAL2; and WAL3. The results of the model estimates using the variable WAL1B are not reported to save space, however, they are qualitatively similar to the results using WAL1A. In case the dependent variable is Quoted Spread, Proportional Spread and Price Impact, the sign of the coefficients of asset liquidity measures reported in Table 4 are negative (with two exceptions). However, they are positive in case the dependent variable is Zero. On the other hand, in case the dependent variable is Turnover the sign of the coefficients of asset liquidity measures are negative. The signs of the coefficients of stock liquidity when using Quoted Spread, Proportional Spread and Price Impact as the dependent variable indicate that asset liquidity is positively related to stock liquidity. However, the signs of the coefficients of stock liquidity when using Zero and Turnover indicate asset liquidity is negatively related to stock liquidity. The only specifications where the coefficients of asset liquidity measures are consistently significant are when the dependent variable is Price Impact. However, the coefficients of asset liquidity measures are significant when using Quoted Spread, Proportional Spread in one specification, using WAL1, and when using Zero in one specification, when using WAL1. The coefficients on the asset liquidity measures are insignificant in case of using Turnover in all specifications.
Overall, the results reported in Table 4 are mixed. These mixed results call for further examination as they indicate that two effects may coexist due to the influence of another variable on the asset-stock liquidity relation. One particular variable of interest that can influence the asset stock liquidity relation is the firm's ownership structure. More liquid assets imply more discretion for agents controlling the firm which leads to greater uncertainty about future assets and hence lower stock liquidity. Therefore, the average relation between asset liquidity and stock liquidity may be subject to the influence of a firm's ownership structure. In order to examine the possible influence of a firm's ownership structure on the asset stock liquidity relation, we include an interaction term between the firm's ownership concentration, approximated by the ownership of the largest three shareholders, and its stock liquidity measure. We report the results of the modified model in Table 5 .
The estimations reported in Table 5 reveal some interesting results. First, the sign of the coefficients of asset liquidity measures are negative (with little exceptions) in specifications using illiquidity measures as their independent variable and positive in specifications using the liquidity measure. These results indicate that on average asset liquidity is positively related to stock liquidity. Second, the average positive impact of asset liquidity on stock liquidity is reversed when considering the firm's ownership structure. The interaction term between Largest and each of the asset liquidity measures, carry a positive sign (with little exceptions) in specifications using illiquidity measures as their independent variable and a negative sign in specifications using the liquidity measure. Specifications where the coefficients of the interaction term are consistently significant are when the dependent variable is Price Impact. The coefficients of asset liquidity measures are significant when using Zero in one specification, and when using Turnover in another specification. These results show evidence that although the average impact of asset liquidity on stock liquidity is positive; the impact becomes negative in firms with large ownership concentration.
To deal with the endogeneity between asset liquidity and stock liquidity we employ the System Generalized Method of Moments estimator proposed by Arellano and Bond (1991) . This procedure uses lagged values to instrument for asset liquidity and estimates the regression using the GMM procedure. We report the results in Table 6 . The results are similar to the ones reported in Table 5 . The sign of the coefficients of asset liquidity measures are negative (with little exceptions) in specifications using illiquidity measures as their independent variable and positive in specifications using the liquidity measure, which indicates that on average asset liquidity is positively related to stock liquidity. In addition, the interaction term between Largest and each of the asset liquidity measures is positive (with little exceptions) in specifications using illiquidity measures as their independent variable and negative in specifications using the liquidity measure. The coefficients of the interaction term are mostly significant when using Turnover, and more often than not significant when using Quoted Spread, Proportional Spread, and Price Impact. However, the coefficients of asset liquidity measures are significant when using Zero in one specification. These results supports the notion that the average impact of asset liquidity on stock liquidity is positive, however, the impact becomes negative in firms with large ownership concentration. Table 6 . Stock Liquidity and Asset Liquidity Conditional on Ownership Concentration: System-GMM As for the control variables, we find strong evidence that ownership concentration is negatively related to liquidity. The variable Largest is positively and significantly related to our proxies of illiquidity measures, except for Proportional Spread, and negatively and significantly related to our liquidity measure, Turnover. This result indicates Largest is negatively related to liquidity. In addition, we find that the firm's market value MV is positively and significantly related to Quoted Spread and negatively and significantly related to Turnover, indicating that MV is negatively related to liquidity. This result is consistent with the evidence reported in Gopalan et al. (2012) . However, MV is significantly and negatively related to Zero, indicating that MV is positively related to MV. This result supports the findings reported in Charoenwong et al. (2014) . We also find that MTB is positively and significantly related to Proportional Spread, Quoted Spread and Zero. These findings indicate that MTB is negatively related to liquidity. The firm's profitability, Profitability, when significant, is negatively related to measures of stock liquidity and positively related to the measure of stock liquidity indicating that the firm's profitability is positively related to liquidity. Finally, Price Inverse is negatively related to trading costs especially Quoted Spread. However, it is positively related to other illiquidity measures, Zero and Price Impact and negatively related to Turnover.
CONCLUSION
This paper investigates the impact of asset liquidity on stock liquidity using a sample of firms listed on the ASE during the period 2001-2012. In this study, we examine how ownership concentration affects the relationship between asset and stock liquidity. Excess liquid assets increase the scope of large shareholders' discretion and hence may result in increasing the uncertainty of assets in place rather than reducing it. Free cash flows increase large-controlling shareholders' power due to the existence of more resources under their control. In addition, it is less costly to turn liquid assets into private benefits compared to other assets. Therefore, in the absence of investor protection, large shareholders may have incentives to appropriate liquid assets. The uncertainty regarding the usage of liquid assets in cash-rich firms leads to greater uncertainty regarding the firm's cash flows and hence investors trade the stocks of cash-rich firms controlled by large shareholders at a premium. Therefore, the sensitivity of stock liquidity to asset liquidity is expected to be negative for companies with concentrated ownership.
The results show some evidence that asset liquidity measures are negatively related to trading costs, price impact and the proportion of zero trading days and positively related to the turnover ratio. These results indicate that on average asset liquidity is positively related to stock liquidity. In addition, the results indicate that the interaction between asset liquidity measures with the ownership concentration measure is positively related to illiquidity measures (negatively related to the turnover ratio). This result indicates that liquid assets in companies with (without) large shareholders reduce (enhance) stock liquidity. Excess cash in companies with large shareholders increase the scope of large shareholders' discretion which leads to greater uncertainty about the firm's future cash flows. Therefore the sensitivity of stock liquidity to asset liquidity is negative for companies with concentrated ownership. The evidence presented in this paper, although inconclusive, is important as it shows that ownership structure influences the relationship between stock and asset liquidity. Future research can re-examine this issue by investigating other economies with varying degrees of investor protection.
